SUMMARY One hundred and fifty five strains of Neisseria gonorrhoeae were regrown from 216 freeze dried cultures originally isolated in Zimbabwe. The gonococci were from men (61 strains) and women (39 strains) attending a referral sexually transmitted diseases (STD) clinic, from women presenting for delivery at hospital with signs ofsepsis (22 strains) or with an asymptomatic infection (16 strains), and from babies with ophthalmia neonatorum (17 strains). Seventy five of the 100 isolates from STD clinic patients and 29 of the 55 isolates from hospital patients were penicillinase producing N gonorrhoeae (PPNG). Two thirds of all PPNG strains contained the 24.5 megadalton conjugative plasmid. The 3.2 megadalton resistance plasmid, usually associated with PPNG strains originating in Africa, was present in only one third of the PPNG strains. The 2.6 megadalton cryptic plasmid was present in all strains.
Soon after they were first described in 1976,' 2 penicillinase producing Neisseria gonorrhoeae (PPNG) strains were divided into "Asian" and "African" types on the basis of their origin and biological characteristics. Strains that could be traced to an origin in South East Asia or the Philippines contained a 4.4 megadalton resistance plasmid, often in association with a 24.5 megadalton conjugative plasmid, and were nearly always ofa proline requiring auxotype. By contrast, PPNG strains originating in west Africa typically contained a 3.2 megadalton resistance plasmid, did not carry the 24.5 megadalton plasmid, and were either prototrophic (non-requiring or wild type) or arginine requiring auxotypes. 3 As PPNG strains have become more widespread, the division into African and Asian strains has become less distinct. Several studies have shown the presence of 4.4 megadalton plasmids in PPNG strains isolated from people resident in Africa with no history oftravel to the Far East,`7 of PPNG strains with 3-2 megadalton resistance plasmids associated with the 24.5 megadalton conjugative plasmid, 8 
AUXOTYPING
Strains were grown overnight on Kellogg's medium and suspended in phosphate buffered saline (PBS) for inoculation (using a multipoint inoculator) on to defined media that were each deficient in one specific amino acid or base.'3 Strains of known auxotype were included as controls. Growth was recorded after overnight incubation at 36°C in 5% carbon dioxide.
SEROGROUPS
Overnight cultures of each strain on New York City agar were used to prepare suspensions in PBS. After being boiled for five minutes, the suspensions were tested in the Phadebact Monoclonal GC test (Pharmacia AB, Uppsala, Sweden) to classify the strains into WI and WII/III antigen containing groups. These monoclonal antisera detect outer membrane proteins 1A and 1B respectively.'4
Results
Of 228 freeze dried cultures received, 167 (73%) yielded N gonorrhoeae. In each of 12 women yielding gonococci from both the cervix and the urethra, the isolates from the two anatomical sites had the same plasmid contents, auxotypes, and serogroups. These 12 pairs of isolates were therefore regarded as single strains for subsequent analysis, making a total of 155 strains, the origins and characters of which are summarised in table 1.
Penicillinase activity was detected in over two thirds of strains. PPNG strains were more common in STD clinic patients (75/100) than in hospital patients (29/ 55) (X2 = 7.97, p < 0.01). The results ofthe PPNG test described agreed completely with the presence or absence of recognised resistance plasmids. As shown in table 1, most (66/104) PPNG strains contained the 4.4 megadalton resistance plasmid, regardless of the clinical presentation of the patients from whom such strains were isolated. The remaining 38 of the 104 PPNG strains contained the 3.2 megadalton plasmid, and no strains harboured both types of resistance plasmid. The 24.5 megadalton conjugative plasmid was found in 68 of the 104 PPNG strains compared with 17 of the 51non-PPNG strains (X2 = 14.2, p < 0.01), whereas in the PPNG strains themselves this plasmid was associated more commonly with the 4-4
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Discussion
Of the 155 strains that were available for investigation, 104 (67%) were found to be penicillinase producing, a prevalence higher than previously recorded for Harare, though it is known that this prevalence has been rising steadily and had reached over 40% in 1986 (Marowa E, et al, 5th African regional conference on STD). The prevalence of PPNG strains was highest in isolates from patients attending the Mbare Genitourinary Centre and lowest in asymptomatic pregnant women. As the Mbare Genitourinary Centre is a referral clinic, many of the patients would have been referred there from other treatment centres because of failure to respond to normal penicillin treatment. Strains isolated from hospital patients would not have been so selected, particularly from the asymptomatic women who had been admitted for obstetric problems unrelated to sepsis and in whom the finding of N gonorrhoeae was incidental.
Resistance plasmids of 4.4 megadaltons, usually associated with Asian PPNG strains, have been reported several times in gonococci of African origin,47 and in a recent study from Nigeria they were found in just over half of the PPNG strains sent to London for Though the 24.5 megadalton conjugative plasmid was found in most PPNG isolates with the 4-4 megadalton resistance plasmid, it was also found in about half of the 3-2 megadalton plasmid carrying strains and in about one third of non-PPNG strains. The ready transmission of both types of resistance plasmid between gonococci may be facilitated by this conjugative plasmid, and may provide some explanation for the very high prevalence of PPNG strains that this study has shown. The 2-6 megadalton cryptic plasmid was found in all of the strains in this study, whether PPNG or not. About 18% ofnon-PPNG strains in The Gambia have been reported to lack this plasmid,7 and our finding serves to emphasise the differences that may be encountered in gonococcal populations from different geographical localities within the same continent. '8 As with other studies of gonococci from Africa,57 19 only a very limited range ofauxotypes was noted, most strains being prototrophic or proline requiring. In west Africa arginine requiring strains are common, making up 13% ofnon-PPNG strains in The Gambia,' and 15% of non-PPNG strains in Ghana. 5 When tested for reactivity using the Phadebact monoclonal antibody system, half of the PPNG strains and three quarters of the non-PPNG strains belonged to serogroup WII/III. This result differs from those of other African studies, in which most PPNG strains reacted with group WI antisera,67 20 though the low prevalence of 3.2 megadalton plasmid carrying strains (three quarters of which reacted with group WI) and the high prevalence of 4-4 megadalton plasmid carrying PPNG strains (most ofwhich reacted with WII/III) may explain this. The recent Nigerian study also found a predominance of WII/III strains that correlated with a high prevalence of 4.4 megadalton plasmid PPNG strains. '5 The similarity of many of these isolates, in terms of their plasmid profile, auxotype, and serogroup, is unusual and is in contrast with the heterogeneity described for isolates from elsewhere within Africa.' In particular we noted that there were no major differences in the characteristics of non-PPNG strains from the two patients groups, STD clinic patients and hospital patients, except for the wider range of auxotypes in the latter. The PPNG strains were remarkably uniform in their composition, the 4-4 megadalton carriers being mainly serogroup WII/III proline requiring strains, and the 3-2 megadalton plasmid carriers being serogroup WI prototrophic or proline requiring strains. These three types accounted for 69/104 of the PPNG and 29/51 non-PPNG isolates. This would indicate that the rapid spread of PPNG infection in Zimbabwe is a result of local strains acquiring resistance plasmids rather than of the introduction of totally new strains into the community.
In all, 73% of the freeze dried cultures sent from Zimbabwe to England yielded N gonorrhoeae, a survival rate that compares favourably with other studies for which specimens from African countries were sent to overseas laboratories. In most of those studies 35% or more of strains failed to survive,5 I ' and in some the loss was over 50%.67 Despite this our results must be viewed with caution as it is not known to what extent the strain type may affect survival under these conditions. All of the non-survivors may have been ofa particular strain type, which would therefore not have been included in our analysis. The transfer of the technology used in studies such as this is essential for further epidemiological studies of gonorrhoea on the African continent.
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